Objective: The aim of this study is to evaluate our early and mid-term results and the qualities of life of the patients aged eighty years or older who underwent heart surgery. Methods: Eighty-eight patients aged 80 years and older who underwent open-heart surgery at Göztepe Şafak Hospital between May 2004 and December 2010 have been included to the study. This study was designed as two-stage: in the first stage, determinants of survival were analyzed retrospectively. In the second stage, the quality of life of survived patients was evaluated by using Short-Form 36 (SF-36), Turkish version in the cross-sectional study. The statistical analysis was performed using Fischer's exact, Pearson Chi-square test, Student t-test, Mann-Whitney U test and logistic regression analysis. Results: In the logistic regression analysis; the left ventricular ejection fraction as <50% (OR: 11.02, 95% CI: 2.6-46.6, p<0.05), application of redo surgery (OR: 8.3, 95% CI: 1.04-66.6, p<0.05), coronary bypass and mitral surgery procedures in the same session (OR: 9.2, 95% CI: 1.6-53.7, p<0.05), left main coronary lesion as >50% (OR: 4.3, 95% CI: 1.1-17.7, p<0.05), preoperative creatinine as >1.8 mg/dl (OR: 14.1, 95% CI: 2.6-76.1, p<0.01), New York Heart Association class III-IV (OR: 4.9, 95% CI: 1.2-20.1, p<0.05), chronic obstructive pulmonary disease (OR: 10.3, 95% CI: 2.5-41.7, p<0.01) were found to be risk factors of hospital mortality. Physical functions, social functions and all sub-scales other than the role limitation depending on the emotional situation were evaluated as general population mean or above. Conclusion: We think that with a successful heart surgery in patients aged 80 years and older under appropriate conditions, their life qualities and mean life expectations can return to normal and they can lead a symptomless life. (Anadolu Kardiyol Derg 2012; 12: 352-8) 
Introduction
The mean age and elder population rates increase in Turkey and in the world. According to data of the year of 2000, as in USA the population aged 85 and above was 4.2 million, it is estimated that this number shall be 8.9 million till the year of 2030 (1) . According to World Health Organization's report, 13 millions of American citizens are now aged 75 and above and this number is expected to be 4 times in the next 50 years (2) . In the United Kingdom, until the year of 2020, the population aged 80 and over is estimated to be approximately 6% (3) . According to the data of the year of 2010, as in Turkey, population aged 65 and above constitutes 7% of the population, within the next 10 years it is expected that this 7% group will rise to 12-13% (4) . In ages of eighty and above, the cardiovascular diseases are common. Approximately 25-50% of this age group is complaint of cardiac symptoms (3) . As a result of the facts that the mean life duration increases, the success rates and diagnostic methods oriented for the heart diseases in the advanced age group and increase; the number of patients applying for the heart diseases treatments is increasing. Due to the technological developments in the heart and vascular surgery, development of modern surgery strategies and increase experience, the rates of treatment of the old patients with operation is gradually increasing in the last 10 years (5) . With these developments in the heart surgery, the acceptable mortality rates in the old patients and the healed long-term survival rates are declared (5, 6) . Aging is a process in which the pathological findings increase together with the decrease in the physiological reserve. With this reason, the risk factors that shall increase the perioperative mortality and morbidity should be well researched and the patients should be prepared to the operation in the best way (7) . Nowadays, the satisfactory results related to the heart surgery in the old patients have been declared.
In this study, the hospital mortality in the octogenarians and the risk factors affecting this, mid-term survivals and life qualities were evaluated with Short Form-36 (SF-36) quality of life scale.
Methods

Study design
This study was designed as two-stage study. In the first stage, determinants of survival were analyzed retrospectively. In the second stage, the quality of life of surviving patients with the cross-sectional study was assessed.
Study population
The records of 88 patients aged 80 and above having openheart surgery in Göztepe Şafak Hospital between May 2004 and December 2010 have been retrospectively analyzed. The male/ female rate of these patients was 1.9/1. The mean age was 82.8±2.4 years. Among them, 66 patients underwent coronary artery bypass graft (CABG) (1 patient redo); 6 patients-CABG+ mitral valve replacement (MVR) and mitral repair; 5 patientsCABG+aortic valve replacement (AVR); 3 patients-MVR; 5 patients-AVR; 1 patient-CABG+atrial septal defect repair; 1 patient-CABG+ascending aorta separated graft interposition and 1 patient-redo MVR+AVR procedure.
All patients were informed about the study and their consent was obtained. The study protocol was approved by local Ethics Committee.
Data collection
By scanning the hospital records retrospectively, the cases' demographical features, pre-operative situations and risk factors, hospital mortality, intraoperative and postoperative courses were reviewed. Patients preoperative, perioperative and postoperative data and hospital mortalities were reached by examining the retrospective hospital records. Patients who died and their death dates were determined from the information obtained from the patients' relatives by making telephone connections,. The survived patients were called to the polyclinics control. In the control of these patients, SF-36 was used for evaluating the life qualities. The results of the SF-36 quality of life scale of patients after surgery was evaluated by examining literatures and the overall mean of Turkish population.
Variables
The left ventricular ejection fraction, application of redo surgery, left main coronary artery lesion, preoperative creatinine values, chronic obstructive pulmonary disease (COPD), peripheral artery disease, hyperlipidemia, emergency operation, hypertension, diabetes mellitus, NYHA (New York Heart Association) class III-IV, gender and age were recorded by scanning the hospital records retrospectively. Hypertension was defined as the active use of antihypertensive drugs or documentation of blood pressure more than 140/90 mmHg (8) . Diabetes mellitus was defined as fasting plasma glucose levels over 126 mg/dl or glucose level over 200 mg/dl at any measurement or active use antidiabetic treatment (8) . Hyperlipidemia was defined as plasma low -density lipoprotein levels >130 mg/dl or cholesterol levels >200 mg/dl (8) . The determinant of creatinine was defined as plasma creatinine levels >1.8 mg/dl or <1.8 mg/dl, COPD was defined as the active use of bronchodilator drugs or documentation of respiratory function test less than 80%. The left ventricular ejection fraction was defined as <50% or >50%. The left main coronary artery stenosis was defined as >50%.
As surgery variables, the use of internal mammarian artery (IMA) or saphenous vein grafts, cardiopulmonary bypass or offpump, cardiopulmonary bypass and aortic cross-clamp time and the surgical procedures were analyzed.
The saphena wound site infection, mediastinitis, reintubation, bleeding or revision due to sternal dehiscence, temporary or permanent neurological deficit, inotrope and intra-aortic balloon pump requirement and mortality rate were investigated in the post-operative period.
Short Form-36 questionnaire SF-36 that we have used in our study is a form having generic criteria feature in the quality of life scales and which is widely used and providing wide angled measurement. It is not specific to any old, disease or treatment group. It is a quality of life evaluation questionnaire which is appropriate to be used in the clinic practices and researches, easy to implement, takes less time, but is comprehensive and containing general health concepts. It was developed and brought into use by SF-36 Rand Corporation in the year of 1992 (9) . The Turkish validity study of this form was firstly realized by Koçyiğit (9) in the year of 1999 and was adapted to the Turkish population. In SF-36's Turkish reliability studies, for each sub-scale, Cronbach alpha coefficient has been calculated and has been found over 0.70 (10) . The scale is composed of 36 questions. The SF-36 produces eight scale scores for eight domains of health status: physical functioning (PF), role limitation depending on the physical problems (RP), bodily pain (BP), general health (GH), vitality (VT), social functioning (SF), role limitation depending on the emotional problems (RE) and mental health (MH). For each scale, scoring between 0-100 is realized. The lowest score means the poor health situation; the highest score means the best health situation. The SF-36 scale scores can be used to derive two summary measures of health status: physical component summary (PCS) and mental component summary (MCS). The PCS includes scales assessing PF, RP, BP and GH. The MCS includes scales assessing VT, SF, RE and MH. The PCS and MCS are standardized to reflect a general population mean of 50 and a SD of 10. There is also an item containing the change perception in the health in the last 12 months. Other than this item, evaluation is made by considering the last 4 weeks (9).
Statistical analysis
Statistical analysis was performed using SPSS 13.0 for Windows software (SPSS Inc., Chicago, IL, USA). For the numeric variables, mean±standard deviance, for categorical variables, percentage numbers were given. We studied the association of preoperative and perioperative variables and hospital mortality with logistic regression analysis. The independent risk factors were evaluated with the logistic regression analysis. Odds ratio's (OR) are presented with 95% confidence intervals (95% CI). When appropriate, Chi-square, Fisher's exact test, Student t-test and Mann-Whitney U test were used. Kaplan-Meier product limit method was used for analysis of cumulative survival curves.
Results
The preoperative demographic information and risk factors of the patients are given in the Table 1. In the majority of the patients taken to the operation (66 patients, 75%), the diagnosis has been coronary artery disease.
Operative and perioperative findings
The left internal mammary artery usage rate was 68.2% and saphena graft usage -74%. Nine patients (10.2%) were operated with off -pump surgery, 79 (89.8%) patients -using cardiopulmonary bypass. The mean cross-clamp and cardiopulmonary bypass durations were 49±32.4 and 78.5±41.4 minutes, respectively. Six of the patients were taken to operation under emergency conditions and others in the elective conditions. Two of the patients underwent emergency CABG operation; one of them-AVR+ascending aorta separated graft interposition, one of them-CABG+ ascending aorta replacement, one-redo MVR+AVR and one-CABG+MVR. The median and mean stay duration in the emergency care were 2, 4.9 (range 1-52) days respectively and the median and mean stay duration in the hospital has been 8, 11.1 (range 1-62) days respectively. The saphena wound site infection, mediastinitis, reintubation, bleeding or revision due to sternal dehiscence, temporary neurological deficit, inotrope and intra-aortic balloon pump requirement (IABP) were the factors extending the emergency care and hospital stay duration and increasing the morbidity. The hospital mortality rate was 12.5% (11 patients). Five of these patients died after isolated CABG, 3 of them after CABG+ mitral valve replacement or repair, 2 of them after redo surgery, 1 of them after isolated mitral valve replacement.
The risk factors affecting the hospital mortality and logistic regression analysis results are shown in the Tables 2 and 3 .
Totally 88 patients were monitored as 157.3 patient year. The mean follow-up period was 3.1±1.7 (range 0.1-6) years. In Kaplan Meier survival analysis (Fig. 1) of all of our patients, 1 st year survival was found as 82.9% (95% CI 74.8-90.1), 3 rd year survival -as 71.6% (95% CI 66.7-82.5), 5 th year survival -as 61.3% (95% CI 56.9-71.4).
Variables
Gender, male/female, n (%) 58/30 (34.1/65.9)
Age, years 82.8±2.4
NYHA class III-IV, n (%) 35 (39.8)
Complications
It was recorded that in 32 of our patients (20.4% / patient year) there were complications. In 7 of the patients (4.5% / patient year) the sternal dehiscence had happened. Four of them underwent repair after the appropriate medical treatment by establishing mediastinitis diagnosis and 3 of them underwent repair with resternotomy due to dehiscence. Five (3.2% / patient year) patients were taken to the bleeding revision. Other complications were: in 14 of the patients (8.8% / patient year) -respiratory failure; in 10 of them (6.4% / patient year) -saphena wound site infection; in 27 of them (17.2% / patient year) -atrial fibrillation; in 20 of them (12.7% / patient year) -need for inotrope support; in 6 of them (3.8% / patient year) -temporary neurological deficit and in 9 of them (5.6% / patient year) -IABP requirement.
Results of the quality of life with the SF-36 In 41 of 45 patients living, the physical and mental health conditions were evaluated under two main headings by using SF-36 quality of life scale. As a question article in the quality scale evaluates, the last one-year health, 4 patients were left out of assessment. SF-36 raw score scale is shown in the Fig. 2 according to Turkey general population mean. After the linear transformation was applied to transform the raw score scale to 50 mean and 10 standard deviation, the same data are shown in the Fig. 3 . When the normative data were compared with the general population mean, it was observed that it was below all sub-scale normative values other than the mental health. Together with this, it was found that the patients have got scores over 50% of all sub-scales of SF-36 and the lowest score mean was the general health score (69.4±7.2), the highest score mean was the mental health score (80.8±4). The score mean belonging Table 3 . Logistic regression analysis of factors affecting hospital mortality in the octogenarians to the other sub-scales are presented in the Fig. 2 . In the normbased comparison, all of the sub-scales other than PF, SF and role emotional were equivalent to the general population mean or above.
Discussion
In this study, left ventricular ejection fraction <50%, application of redo surgery, coroner bypass and mitral surgery procedures in the same session, left main coronary lesion >50%, preoperative creatinine>1.8 mg/dl, NYHA class III-IV, chronic obstructive pulmonary disease have been found as risk factors for the hospital mortality in octogenarians. Physical functioning, role-emotional, bodily pain and SF values significantly lower in octogenarian (p<0.01, p<0.05, p<0.05, p<0.01 compared with the normative values), physical functioning value significantly lower in octogenarian (p<0.05 compared with the norm-based scale score) but all the other sub-scale have been the general population mean or above.
Mortality, morbidity and risk factors
In octogenarians, the hospital mortality has been declared as 5.6% by Friedrich et al. (5) (12) for CABG and 9.5% for MVR. In our patients, the hospital mortality rate has been found as 12.5 %. This rate has been a little bit higher according to the literature values. We explain its reason with the realization of combined interventions such as additional valve replacement or repair to CABG in the patients in whom mortality is developed, continuation of the renal dysfunction in the postoperative period, being EF<50%, that the patients who are preoperative COPD have been reintubated due to respiratory failure. In some studies, it has been shown that the applied surgery procedure has negatively affected the mortality and morbidity. Toker et al. (13) has informed that with isolated or ischemic heath disease, combined mitral valve or aorta valve interventions has been a factor increasing the mortality. Alexander et al. (14) have evaluated the postoperative results of the advanced age patients in a very wide series of 67.764 diseases having heart operation in 22 hospitals in USA. In this study, they have declared hospital mortality as 8.1% in the patients to whom CABG is applied, as 10.1% in the ones to whom AVR is applied together with CABG and as 19.6% in the ones to whom MVR is applied together with CABG. The reasons of the increased hospital mortality here appear to us as extended operation time and insufficient myocardial protection. In our study, the combined procedures in which CABG and mitral valve replacement or repair have been realized together has been found as a factor increasing the hospital mortality in logistic regression analysis (Table 3) .
NYHA class III-IV patient group has been mentioned to be a feature increasing the early mortality. With this reason, it has been emphasized that the advanced age patients have been required to be operated without waiting till NYHA class IV (11, 15) . In our study, it has been determined that the patients having operation with the class III-IV complaints have been a risk factor for the hospital mortality in the logistic regression analysis.
In some writings, it has been declared that IMA usage has affected the long term life in the positive way. Wiedemann et al. (16), in mini review that they have done, have given perioperative mortality as 8.2% among the old patients having isolated CABG by only using saphena graft and this rate as 24.1% in the emergency cases. Interestingly, they have given the hospital mortality as 2.3% in the old patients having isolated CABG in which IMA has been used. The hospital mortality has been found as 3.4% in our patients having isolated CABG by using İMA and as 4.5% in our patients in whom only saphena graft is used. Again in the same study, when compared to the patient group aged 70 and below, the woman rate in the old patient group has been mentioned to be high importantly (17) . In some studies, the female gender has been mentioned as the distinct risk factor increasing the mortality (17) . The male/female rate in our patients has been 1.9/1 and its relationship with the hospital mortality has not been statistically significant (p=0.7).
In most of the studies (5, 18, 19) ; diabetes, hypertension, myocardial infarction, congestive heart failure, COPD, mitral and/or aorta valve disease requiring intervention, serious left ventricular function disorder, emergency operation, cerebrovascular disease, that the serum creatinine level is high have been declared as risk factors for the early mortality. The logistic regression analysis results of our study (Table 3 ) support these risk factors mentioned in the literature.
In the patients having coronary artery disease, if the operative risk is too high, the hybrid revascularization is an option, which is required to be considered. In these patients, by using İMA, the anterior interventricular ramus is built up with blood, and at the 2 nd stage, with stent, the veins in which there are obstructions are intervened (20) . In our study, to 3 high-risk patients, hybrid revascularization has been applied. To three of these patients, off-pump coronary bypass has been applied. Also, that the patients having coronary bypass are operated under off-pump or cardiopulmonary bypass has not been statistically significant for perioperative mortality (p=0.58).
Survival
De Mol et al. (18) has given 4-year survival rate in the old patients as 73.5% and the independent living rate of these patients as 75.9%. In the same study, the left ventricular ejection fraction being below 50% has been mentioned to increase the late death risk 2.5 times. In another study, Mortasawi et al. (21) have researched the short and long-term results of the patients having isolated CABG aged over 80. They have declared the 1, 2 and 3 years survival as 89.9%, 84.3%, 67.4% respectively. In this study, that EF <50%, multi-coronary artery disease, perioperative IABP usage and symptomatic pericardial effusion have been mentioned as predictors related to the mortality. In some studies (12, 22) , it has been mentioned that after a successful surgery in the patients whose left ventricular functions have been protected, the old patients can regain their normal living expectations. Also, severity and number of the comorbidity have been shown as a determinative factor for the long term prognosis in the same study. In our study, with Kaplan-Meier survival curve analysis, the patients 1, 2, 3, 4 and 5 year survival percentages have been; 82.9%, 78.4%, 71.6%, 64.8% and 61.4% respectively. The causes of related to heart were responsible for most late death.
Quality of life
In the recent years, the number of studies made about quality of life after the open heart surgery is increasing. The quality of life gains importance in the chronic diseases such as especially heart disease. The aim in many patients with chronic disease is not only the survival of the patient, but also to increase the quality of life. Although the cost of the heart surgery is higher than young patients due to mortality, major complication, intensive care and duration of hospital stay, it is more effective in terms of increasing the quality of life (3, 23, 24) . Huber et al. (22) have examined the postoperative quality of life of 136 octogenarian patients. They have reported that in 93% of the patients there have an important decrease in the cardiac symptoms, in 90% of them there have not been any complaints for the last 4 weeks and 94% of all patients have been satisfied with the treatment. Graham et al. (25) have declared that in patients aged over 80, with the surgery revascularization treatment, very good results can be achieved and even after 3 years, the satisfaction level has been high. In our study, for evaluating the quality of life in octogenarians, SF-36 scale has been used. In our study, the norm-based score scale and all other scales other than PF, SF and RE were found to be similar to the general population mean or over. After the linear transformation was applied to transform the raw score scale to mean of 50 and standard deviation of 10 in our patients, according to the general population mean, PCS was found as 48.1% and MCS-51.8%.
Study limitations
Our study was performed in a single institution. It would have been better if this study was carried with a larger sample size and a multicenter study. We evaluated only early and mid-term outcome of octogenarians and did not perform a long-term follow-up.
Conclusion
When the gradual increase of the old persons in the population and the frequency of the heart diseases are considered, it is observed that in old persons, increasing number of heart operation shall be required. In today's conditions, age has no longer been contraindication for the heart operation. The preoperative physiological and functional situation of the patients, the accompanying diseases, good analysis of the myocardium functions can decrease early mortality and morbidity. The aim of the heart surgery in the octogenarians is not only to extend the life duration, but also to provide a life which can do its duties and which is independent and qualified. In these patients, we consider that an intensive postoperative care that an experienced and well-organized team will give together with the appropriate surgery technique may provide long term survival, symptomless and comfortable life to the patients of 80 years and older. 
